Summary &horbar; In vitro fertilization assays were performed to investigate their validity in evaluating artificial insemination (Al) bull fertility. A total of 1 532 oocytes, collected from ovaries at the abattoir, were subsequently used in a 4 x 6 x 2 factorial design: 4 doses of heparin added into the capacitation and fertilization medium (0; 0.05; 0.1 and 0.2 pg/ml), 6 different bulls with known on-field nonreturn (NR) rates (range: 64.6-75.3%) and 2 different ejaculates for each bull, collected within a approximately 1-month interval. Oocytes were considered fertilized when 2 pronuclei (or more) were seen in the ooplasm. Both the heparin dose and bull exerted a highly significant effect on the in vitro fertilization (IVF) rates which ranged, per oocyte group, from 30-80%; bull x dose of heparin interaction was significant (P < 0.001 The 0.05 pg/ml dose of heparin was optimal for discriminating individual bulls. At that dose, the correlation coefficients between the bulls, NR rates and the IVF rates from each ejaculate (within-bull or the mean of two ejaculates), were highly significant (r = 0.83). 
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It was hypothesized that homologous in vitro fertilization (IVF) techniques could be used for the evaluation, and perhaps the prediction, of individual artificial insemination (AI) bull fertility (Thibier, 1984) . Zona-intact homologous oocytes are now used to test all steps of sperm penetration and the further development of the eggs (Gandolfi and Moor, 1987; Fukui et al, 1988) . Various studies (Marks and Ax, 1985 ; Graham and Foote, 1987; Lenz et al, 1988) are consistent with this possibility, but require confirmation in a more realistic system prior to eventually being launched in the Al industry. With frozen semen capacitated with heparin, high in vitro fertilization rates can be repeatedly achieved (Parrish et al, 1986; Le Guienne et al, 1988; Leibfried-Rutledge et al, 1989) .
The purpose of this study was to investigate the relationship between in vitro fertilization rates, when using different heparin concentrations, and the non-return rates of bulls of known fertility. (Ball et al, 1983; Parrish et al, 1986) . For each replicate, 2 French straws (0.25 ml) of the same ejaculate were thawed and motile sperm that swam up were separated, as previously described (Parrish et al, 1986) . After 1 h at 38.5 °C, the upper fraction containing 6-8 x 10 6 Spz was centrifuged and the motility of the sperm determined; spermatozoa were suspended to a final concentration of 1 x 10 6 cells/ml in the fertilization medium without further sperm incubation.
A final volume of 0. (Gabriel, 1963) , and by Chi 2 analysis. Interactions between the 2 factors were studied by the method described by Goodman (1964) .
Main effects of the bull, ejaculate within-bull and the dose of heparin, and corresponding interactions on IVF and polyspermy rates were studied by non-orthogonal analysis of variance by the MODLI program (Kobilinsky, 1980 (Dagnelie, 1984) .
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